As far as I can recall I have not had the privilege of making a communication to this Section for
over thirty years, and if I now break silence here it is not because I believe that I possess some special insight into the future of neurology, by which I mean neurological medicine, but because I feel considerable anxiety for the future of a branch of medicine to which my professional life has so long been devoted, and grave doubt as to whether we are giving sufficient thought to the problems that surround it if it is to remain an active, advancing and fruitful branch of medicine.
I hope it will be clear that what I propose to discuss is neurological medicine itself and not the theme of the economic future of neurologists. I shall not put the cart before the horse. Now it may seem absurd to you that I should feel these misgivings, and you may come to the conclusion that I am living in the past and have lost touch with what is happening around me in neurology.
"After all", you may say, "are we not hot upon the heels of every fresh advance in electrophysiology and applied electronics, using each new technique with conspicuous ingenuity, has not the application of this knowledge provided us with a diagnostic weapon of great value in the method of electroencephalography, produced a most voluminous and impressive literature, banded eager young men together all over the world in electroencephalographic societies, and, finally, given a half-title to a newjournal, Electroencephalography and Clinical Neurophysiology ? ": a title wherein we see a technique taking precedence of a science in a manner so symbolic of the modern outlook, and so wanting in a sense of the ridiculous.
Let me put your minds at ease. Obviously, there are senses in which we are extremely up to date, and it is not my purpose this evening to dispute this, but rather to ask whether our enterprise is taking neurology in any clearly thought-out direction, and whether the time may not Jave come to ask ourselves about what is not going on in neurology.
For us, then, what is a relevant direction of advance? I have defined neurology as neurological medicine. The term has other references, but for the moment I am speaking as a physician charged with the care of the sick, responsible to the level of my knowledge and ability for the diagnosis and treatment of particular persons, and also, as far as the quest for new knowledge is incumbent upon me, responsible for seeking the causes and modes of development of nervous diseases, and for effective remedies for them.
In short, I submit that the primary research responsibility of the neurologist is to look for the causes and to seek the cure and prevention of the illnesses that come within his scope. Of course, this is putting the case crudely, but surely with a realism that it is not unfair to expect from us. What are we doing in this regard?
At once we encounter the problem of the modes of research and tlV branches of science involved if we are to achieve success in this most difficult task; yet one whiciW is implicit in our profession: and this in turn brings us to the consideration of what have hitherto been the main lines that neurologists have followed in their original work and thought, and of whether these still remain adequate to the discharge of what I have called our responsibilities to the sick committed to our care. I think it would be agreed that in the matter of original work, our principal interests and achievements have been, firstly, in the minute description and analysis of disease states and their correlation with the underlying pathological lesions, and secondly, and to an almost equal degree, in the fields of neuro-anatomy and neurophysiology. It would also be accepted that our clinico-pathological discipline of itself indicates what is the effective treatment in some forms of illness, particularly those where the lesion is macroscopic and local. For example, the clinico-pathological identification of subarachnoid hwmorrhage, subdural haematoma, intracranial aneurysm and other vascular anomalies, by observers, physicians and surgeons, still active amongst us, has contributed greatly to the welfare of sufferers from these particular lesions.
Candour compels us to admit, however, that a century of nosography and morbid anatomy has left us with many crucial problems of itiology and treatment wholly unsolved: as, for example, disseminated sclerosis, motor neurone disease, and various metabolic disorders of the nervous system, so painfully remind us and-let us not forget them-our patients.
When we come to the long and distinguished record of the clinical neurologist's achievements in anatomy and physiology, it is, I must submit, very clear that these disciplines, also, have not contributed widely or strikingly to the elucidation of the problems of wetiology, pathogenesis and treatment that confront us. 2 120 Clearly they must be an integral part of our training, but why have they also occupied us so exclusively in the field of original work, seeing that the direct attack upon the problems of etiology is a primary responsibility of the neurologist? I believe that a glance at the history of neurology explains this state of affairs. To read the contemporary literature of the 1870s is to feel again the excitement that the discoveries of the pioneer physiologists, Fritsch and Hitzig and Ferrier, gave rise to in neurological circles. Some of our ablest clinicians then and for many years gave themselves not only to clinical but also to animal experimental studies, and with great distinction. Thus clinical neurology took, as it were, the prevailing anatomical and physiological colouring of the age, and neurologists came to feel pride in association with a science so highly regarded as neurophysiology became and yet remains.
This sentiment and the fascination the subjxcts must have for the neurologist have together led us to assume-if never clearly to postulate-that research in the anatomy and physiology of the nervous system was what was most needed from us and was our obvious mission.
So to-day we see that this eagerness to engage in the problems of neurophysiology, by the new methods that the ingenuity of the electrical engineer has made possible, still grips the imagination of many of the younger generation of neurologists, and if now I am to suggest that, even when pursued by the newest devices, this discipline yet still fails to make any major contribution to the solution of the pressing problems of disease that face us, I shall doubtless invite a vigorous protest from some of my listeners. Yet this is precisely what Ldo suggest for your most careful consideration.
Furthermore, although for many years the neuro-anatomical and physiological were-or seemedthe only lines of research that had a clear relevance to neurological medicine, in the past twenty years there has been a profound expansion in the variety of scientific resources open to us. In the world of general medicine, from which we too easily become remote, we have seen during this period a rapidly increasing application of the chemical sciences. Inorganic and organic chemistry, metabolic and enzyme studies have been and are the means by which discoveries of moment are everywhere being made. Therefore, while the study of the structure and the dynamic activities of the nervous system must always be an important element in the formation of the neurologist's mind, these subjects can no longer continue to be the principal field of his research activities, or his chief tools in the approach to the problems of disease: partly because they are largely irrelevant to his primary responsibilities, but even more because we now have other scientific disciplines that offer hopeful prospects for research of a kind from which at last our patients may derive greater advantages.
Whoever intrudes a new point of view upon this most conservative branch of medicine has to guard himself against misunderstanding. Let me repeat, therefore, that although clnico-pathological study leaves so many of our problems unsolved, it must remain the foundation of clinical neurology and secondly, that I am not proposing that we should cease to study the anatomy and physiology of the nervous system in favour of some other basic sciences. My point is that each of these is of its nature an incomplete mode of understanding. Even all three together are still limited in the light they are able to throw upon our disease problems. If we confine our activities to them, or allow the exclusive or excessive use of any one of them to become a vested interest, they can be obstructive nuisances on the path to knowledge in that they keep us from wider studies and dissipate our human resources.
Again, we may not forget that in Newman's sense, ours is not a liberal profession: that is, one pursuing knowledge for its own sake-science for the sake of science-as are the professions of anatomist and physiologist. We seek knowledge for a practical end. To anatomist and physiologist morbid categories are of little significance, to us they are our primary concern. I submit, therefore, that the time has come to make a balanced and comprehensive review of what our research responsibilities have now become: one not tied to obsolete and conventional notions of what kinds of research it is becoming for us to do.
We have never attempted anything of the kind, and our activities remain individual and uncocordinated, we are without general principles and follow no common aim. We lack clear ideas familiar to us all of what is necessary to make neurological medicine ever more effective for the control of those diseases, the occurrence of which alone gives purpose and meaning to our activities.
Surely the crying need for such a survey is apparent when we come to consider our very modest therapeutic achievements.
All major contributions to curative treatment-apart from those 'We owe to the neurosurgeonhave come to us, not from the neuro-physiological laboratory, nor from the clinical neurologist, but from workers and laboratories not primarily concerned with diseases of the nervous system.
We have indeed gratefully to acknowledge the contribution of the surgeon, even though it covers but a small part of the whole field of neurology. Yet who shall say that it has yet reached its limits?
While we realize that it was clinical acumen together with a knowledge of the anatomy and physiology of the nervous system that in 1900 enabled Russell, Batten and Collier to identify and analyse the symptom-complex of subacute combined degeneration of the spinal cord, we yet know that this malady continued to be uniformly fatal for twenty-six more years until workers outside neurology, and not using our two basic s9iences, determined the etiology and provided the effective remedy. Need I remind this audience that there yet remain common as well as rare affections of the neuromuscular system that we have identified, described and interpreted that nevertheless are still as completely beyond our control as when clinical neurology first emerged as a separate discipline a century ago?
Yet so remote from the systematic study of these disease problems does much of our research remain that one has to ask whether we still look to the electrode or the amplifying valve as the Delphic oracle that is going to reveal to us the secrets of disseminated sclerosis and of those other disabling maladies the behaviour and incidence of which we do not know how to influence.
Of course this is a rhetorical question, and as such may be thought to need no answer, but its implications will not be lost upon anyone who sees the preoccupation with electrophysiology that dominates so much research and routine work amongst us, almost to the exclusion of other orders of enquiry. Was it not, indeed, upon the wall of the temple at Delphi that the words were written, "Nothing too much"?
Now the proposition that the clinical scientist should fit himself to conduct research in whatever scientific discipline is relevant to his problem in medicine, and that he cannot leave this to the nonmedical expert, has been so cogently argued by two of the great figures in modern medicine, Wilfred Trotter and Thomas Lewis, that it ought not to be necessary for me to take up this point, and I should -be able to assume that my listeners are familiar with the relevant essays in Trotter's "Collected Papers" and Lewis's "Research in Medicine".
Yet, some neurologists hold that while it is proper and needful that we should engage in high-grade anatomical and electrophysiological studies, it is unnecessary and unreasonable that we should have to do the same in any other field of natural science, for example, biochemistry. This view is without logic and has no rational basis. It derives from conservatism and lack of vision. All round us in medicine we find physicians working in chemistry and biochemistry, or in any discipline that may be needed to elucidate the medical problems upon which they are engaged.
Yet, in the present state of neurological opinion I tremble for the fate of a young man who, having served an apprenticeship to clinical -neurology, turned to two or three years' study in some aspect of biochemistry so that on return to clinical work he might more effectively engage upon ;etiological studies of disease. He would probably find the narrow gate of neurological opportunity closed to him, while, behind his back, some more worldly-wise young man had slipped through it along the well-wom track of electrophysiology and safety first.
I submit that if we prove less versatile than our colleagues in internal medicine there can be no future for neurology. We may not opt out of the wider applications of science. Those whom we must train for research in neurology will not all wish to follow the same scientific discipline, but some of them, and these, I believe, the most far-seeing and courageous, will want to explore the new fields so that they make some contributions to the understanding of disease.
It is an illusion to believe that the pure clinician, skilled in none but clinical methods, can any longer engage in fundamental research into this problem, or that, like a superman, he can control and direct the work of non-medical scientific experts the nature and possibilities of whose disciplines he does not understand.
At the Lisbon International Neurological Congress in 1953 there was a symposium on metabolic disorders of the nervous system, introduced by Dr. van Bogaert in a paper of great erudition. I quote his final passage in free translation: "Nosography and the classical histological methods can take us no further in the study of the lipidoses. Their genetic analysis has told us all it has to tell. Between the neural and the non-neural aspects of the disease there is an unbridged gap, and our questions as to the nature of the humoral disorder receive no answer because they need a more exact knowledge of the chemistry of metabolic disorders than we possess." He was followed by Dr. Klenk, who said, "I am certainly telling you nothing new when I commence my report with the statement that from the chemical point of view our knowledge of the lipidoses is very limited".
Of how many other affections of the nervous system might not the like be said? Is this no concern of ours?
Indeed the study of metabolic disorders has never effectively challenged amongst us the supremacy of morbid anatomy. No current textbook of neuropathology deals with anything else than the microscopic lesion, and the biochemical lesion might not exist as a relevant concept. In one standard textbook, the revealing subtitle is, "A study based upon a survey of lesions found in forty thousand autopsies".
Such contributions as we have to a dynamic, experimental, neuropathology come from outside our ranks or from the occasional neuropathologist who has for a while left the histologist's bench to contemplate pathological process, as a change from forever gazing upon pathological debris.
That morbid anatomy and histology have made a fundamental and essential contribution to neurology no one disputes, but to continue to regard neuropathology as concerned solely or even mainly with what can be seen in a microscope or a post-mortem room is at this time a narrow and obsolete view.
In the general tendency to look narrowly upon our problems I think it is possible to discern one significant factor. The nervous system that we have so long studied under the dominating influence of the physiological and the biophysical approach is an abstraction, and we have forgotten all that has been left in the discard.
We have thought of the neurone only in respect of its specific function, of what goes on at its surface and at its planes of synaptic contact: just as the biophysicist or the small current engineer regards it. We overlook that behind this wall, as it were, the neurone is not a vacuum but a living cell like every other cell in the body in that it has what I may call its private life: its metabolic, respiratory and its enzyme activities: a dynamic complex that is an integral part of that total activity that is the organism: for in the last resort, the neurone-like the entire nervous system-has no autonomy, and would be meaningless if it had.
My submission, then, is that we should ask ourselves three questions vital to the future of neurological medicine: firstly, what are our primary research responsibilities, secondly, what orders of research are best calculated to meet them, and thirdly, what range of training in scientific disciplines must we make it possible for our young men to obtain?
We all realize that even the best designed and executed researches do not always provide the answers we seek, but this fact does not absolve us from the obligation of foresight and wisdom, and it seems to me clear that our research outlook must be re-oriented: pride ofplace must pass from electrophysiology to a dynamic and experimental neuropathology employing whatever scientific methods may be necessary.
Conscious of this situation as it affects medicine in general, the Medical Research Council has
recently created a number of scholarships which allow the trained young clinician of promise to obtain three years' training in a scientific discipline relevant to the field of work he intends later to cultivate as a clinician: the last of the three years being devoted to the application of what he has learned to medicine. I know of no other kind of administrative measure that can meet the need which, in respect of neurology, I am seeking to bring to your notice, Of course, I am not alone in seeing the need for a broader-based neurology, but in general when we glance at the waters of neurological medicine they are so calm that they do no more than reflect back to us the complacent expressions with which we gaze upon them. This is why I am here to trouble the waters.
I am not suggesting that every neurologist should undertake research, but simply that a branch of medicine in which too few are prepared to engage in it in some relation to the urgent problems presented, and one in which young men are not being trained for it on modern lines, is doomed to sterility. When, in 1945, the Neurology Committee of the Royal College of Physicians drew up its curriculum for the neurologist's education, it did not seriously give its mind to the need for research, to the fields of research awaiting cultivation, or the ways to fit men to work in them. It proposed, instead, a four-and-a-half year course comprising a fixed pattern of activities with no options, and no provision for the effective introduction of the aspirant to original studies. Unbelievable as it may seem, it proposed that neuro-anatomy, neurophysiology, neuropathology, biochemistry and normal psychology could all be crammed into a period of as little as six months, while, by contrast, a whole year was to be devoted to clinical psychiatry. I find it hard to picture what was expected to emerge when, after four and a half years, this pedagogic straitjacket was peeled off the victim: surely not a man who had been trained to think independently, or had gleaned sufficient of any single scientific discipline to use it in original studies.
Happily, this neurologist, R. C. P. Pattern, Mark I, let us call him, succumbed on the committee table and never achieved embodiment, and in their 1954 report the Committee passively endorses the official specification for Mark II. His training, now grown to seven years, is to be filled by a sequence of statutory clinical appointments. The basic sciences are no longer mentioned, and the Committee confines itself to expressing the view that there should be some latitude in this scheme to allow opportunity for the study of pathology, psychiatry and surgery, and the hope that, since foreign travel and research are very important, Mark II will somehow or other find time for them.
The resolution of the committee seems to have faltered before the crucial question of where lay the authority and the responsibility, and whence was to come the enlightenment, to make possible these desirable modifications of the scheme.
This ineffectual, uninspired educational scheme stands in melancholy contrast to the thoughtful and far-sighted proposals of the Medical Research Council, and to the urgent needs of the situation.
It offers no more than a seven-year tedium of largely repetitive activities calculated to damp the spirit of any young man of original mind, or indeed of anyone who, not content to fill his days with routine tasks, asks for more from life than to obtain the economic security of consultant status.
Of course, the crux of the matter is that such a young man is aiming higher than the State or the Neurology Commintte, who plan as though all that neurological medicine needs to survive and flourish is a supply of men able to meet the day-to-day needs of a State hospital and to provide consultant services. I need not tell my listeners that I have made no serious attempt to give an account of neurology that must command an enthusiastic general assent. It would not interest me to make, nor you to listen to, a statement of this order, for it could contain no more than glimpses of the obvious.
I have aimed at a more difficult target: namely, to persuade you to contemplate seriously the tasks that lie before us in neurology: tasks that now perhaps may be more effectively tackled with the newer and more diverse applications of science now available.
I am sure that many younger neurologists feel acutely our ignorance of the nature and xtiology of many common nervous diseases, the apparent irrelevance of much neurological research to the problems of disease, and the lack of any coherent thought amongst us to give form and direction to research and theory in neurological medicine.
Surely, those who feel this must wish to see pursued by every relevant scientific discipline those studies that alone can help us to understand the processes of disease: in short to see us directing our activites to where our responsibilities as physicians so plainly rest.
Perhaps a first lesson we have to learn is that new life cannot be breathed into neurology by any scheme or committee that aims no higher than the provision of graded consultants for routine work, and a second is that the future of neurology must surely depend upon our being willing and able to maintain a living discipline that is capable of growth in every necessary mode. Finally, we are fortunate in that in this Royal Society of Medicine we have a forum, the only one available to us, for an open discussion of the purely humane and scientific problems involved in the creation of an active and a fruitful future for neurological medicine: a discussion in which the question of our material prospects within the graded hierarchy of a State medical service will not intrude: a future in which the endeavour to understand and control disease processes will become our first aim.
Professor G. Payling Wright, D.M., F.R.C.P.:
When we attach the expression "the Future of" to any branch of medicine, we imply, I suppose, the hope and expectation that in coming years we shall acquire greater skill and success in the prevention and treatment of disease than we possess to-day. Since the prospects of any such hopes and expectations being fulfilled will depend almost wholly on our own efforts and foresight, it seems proper that from time to time we should try to take a long view of the problems before us, and see how best we can attempt their solution. The particular and more detailed lines along which our endeavours can be directed must naturally be matters of personal opinion, and need no discussion now. But certain broad considerations emerge when the progress of medicine is regarded in perspective, and it is these which seem worth the attention of those concerned with trying to guide the future of its specialities. Edmund Burke once remarked "You can never plan the future by the past". He was, I believe, mistaken, for the future and the past are a continuum. There can be no other way of directing our future efforts into productive channels except by giving close attention to the trend and progress of ideas that are shaping in our times.
As the body of medical knowledge grows and the prictice of any particular branch inevitably becomes more exacting, the dangers of intellectual isolation necessarily increase. It becomes more and more difficult to maintain connexions, not only with kindred specialities but also-and it is this that may more gravely handicap progress in the long run-with the great body of the medical sciences on whose growth and prospering all aspects of medicine have depended. The "Future" of any speciality thus seems to depend importantly on two considerations: first, the extent to which it continues to acquaint itself with and assimilate contemporary discoveries in the laboratory, and second, the strength with which it can bring its influence to bear upon the increasingly large number of medical scientists-many of them unqualified medically-to induce them to undertake investigations in directions which could prove profitable to practical medicine as well as to pure science. In the past, societies which brought medical men and scientists into close and fruitful association were more numerous and influential than they are to-day; a great present need is the devising of means for re-establishing these formerly productive associations. I am sure that advances by clinicians would be warmly welcomed by many laboratory scientists-they deplore this growing isolation too.
About the middle of the last century, an anonymous French soldier coined the word "logistics". After a lapse of years, it underwent a resurrection: its popularity amongst generals in the recent war will be familiar to anyone who reads accounts of those campaigns. Napoleon's armies are said to have marched on-their stomachs; Eisenhower's advanced on their "logistics". But though one can smile at this sudden verbal fashion, it should not be overlooked that the word was revived to meet a 124 6 need. It re-entered usage because the management of large bodies of men engaged in making great and rapid advances with an economy of loss required the most careful attention to their organization and supplies. In our attempts to make medical advances, "logistics" are hardly yet known. There is little organized effort to distinguish major and minor objectives through morbidity and mortality returns, to estimate whether in respect of basic knowledge we yet possess the resources needed to attain them, or to provide a personnel that is trained especially for the task itself. To take one example alone, the chronic demyelinating diseases from which nearly a thousand persons are recorded as dying every year in the United Kingdom: How many investigators in this country are seeking to unravel their pathogenesis, how much do we yet know of the chemistry of myelin and the enzymes involved in its elaboration and destruction, and how many biochemists are we encouraging to undertake what for neurology must be accepted by all as fundamental problems? My immediate purpose is to bring to your attention as earnestly as I can what seems to me to be a growing deficiency in modern medicine in all its branches-a failure to assess the relative importance of the many problems that confront us, to direct our attack strongly at the more serious ones, and to avoid dissipating our none too large resources of medical and scientific investigators on problems of lesser consequence.
The modem empire of medicine has expanded so rapidly that many of its frontiers are very thinly manned. It is all the more desirable, therefore, to try to persuade-for we can do no more than persuade-our scientific colleagues to be selective in the tasks to which they apply themselves. For, although it would be generally agreed that progress in medicine is intimately dependent on progress in its related sciences, this is not to infer that all advances made in the sciences are likely to prove of importance in medicine, even though we seek to leave a generous legacy to our successors a hundred years hence. Such thoughts bring me to a consideration of the part that modern neurophysiology is taking as one of the "Institutes of Neurology"-to borrow a Scottish expression-and to ask the question, which others are more competent to answer than I, whether the timeand patron-honoured study of the biophysics of the neurone is contributing so importantly to neurology as to deserve so central a place in its councils and absorb so much of its resources, and whether physiologists might not add usefully both to science and medicine by now directing more of their attention to the vessels of the central nervous system and the cells of the neuroglia. When so noble a road has been cut into the jungle of ignorance as that planned years ago by Pfluger and du Bois-Reymond, and latterly so adorned by our countrymen at Cambridge, it becomes understandably difficult for any young physiologist to pioneer into the less well-mapped country on either hand. But should not some of them be encouraged by neurologists, who are daily confronted by the disorders of these structures, to take this enterprising step and perhaps receive some reward for doing so? Could they not be persuaded to enquire into some of the obscurities that envelop the vasculature of the central nervous system, its distinctive reaction to drugs and allergens, the peculiarities in the permeability of its capillary walls and the biophysics and biochemistry of its tissue fluids? Such problems would not only supply their own intellectual fascination-a matter of primary concern to all true scientists-but their solution could hardly fail to have beneficent repercussions, first on neuropathology-itself gravely in need of a revivifying transfusion-and later on clinical neurology itself.
If we pass to another and more youthful medical science, virology, we find a greater awareness of practical issues, though even here there is a danger that these may become subordinated to biological problems of a very fundamental order whose existence has only recently come to be appreciated. For within the lifetime of our contemporaries, no other biological science has experienced a comparable revolution either in its fundamental concepts or in its techniques of experiment. When, rather more than fifty years ago, Loeffler discovered the filter-passing agent of foot-and-mouth disease and so fathered the science of virology, he could have had no conception of the ramifications of his discovery. We are not concerned here with the theoretical issues raised by the successors of Loeffler-whether ar not crystalline protein molecules which possess the power of indefinite replication and highly pathogenic properties fall within the category of the living, and what relationship they bear to the apparently sometimes comparable though usually benign cell elements we know as genes. What -oncerns us much more is the practical issue of the possible bearing that some of these new ideas, ind the advances in technical methods which have accompanied and often engendered them, may have on neuropathology. The discoveries of latent viruses-cohabiting with unharmed cells for perhaps a lifetime-of virus pre-emption and interference and of viruses capable of provoking neoplasms when called into activity by hormones and other agents, cannot fail to have a profound influence on future ideas not only on the pathogenesis of disease but on its prevention too. This 3cience, which began as the offshoot of bacteriology and inherited the concepts which that science had formulated, has become wholly transformed in the past twenty years and is rapidly in process f establishing its own scientific articles of faith. It may seem an overbold assertion in view of the widespread attention that has recently been directed to poliomyelitis and some other transmissible diseases whose weight falls heavily on the nervous system, but I believe that the impact of these new ideas and techniques in virus research has hardly yet fallen on neurology.
From no direction in the immediately foreseeable future does neurology seem so likelySL to receive an infusion of new and productive ideas as from biochemistry. The nervous tissues, and more particularly their distinctive lipoid constituents, present problems of such peculiar difficulty that most chemists have been deterred from engaging seriously in -their study. One figure stands. out conspicuously as a great pioneer in this field-the remarkable German surgeon Thudichum, who settled in this country after the period of reaction set in on the Continent in 1849. In his spare time, in his home-made laboratory in Kensington, Thudichum succeeded in one of the most difficult tasks that a chemist ever applied himself to-the separation, purification and constitution of the lipoids of the nervous system. His book, entitled "The Chemical Constitution of the Brains of Men and Animals", in which he brought together an account of his researches into the components of myelin, will always remain one of the classics of neurology. Unfortunately, Thudichum's achievements were-not followed up with any enthusiasm by the biochemists-his techniques were arduous, his tongue had been notably caustic, and other fields seemed to offer greater likelihood of reward. To-day the acerbities and polemics that surrounded his work have been almost forgotten, and the great contributions that he made practically single-handed to neurological biochemistry are coming to be estimated more correctly.
Within the past few years, the physicists have presented the biochemists with an entirely new research instrument of unprecedented power and range of action-the isotopes of those elements of low atomic weight, hydrogen, carbon, nitrogen and others which in the aggregate form the great mass of living matter. Through the incorporation of these distinctive isotopes, substances which are chemically and biologically identical with those present in normal tissues can be introduced into the body, and their subsequent metabolism, whether of synthesis into larger structural elements or of degradation for the liberation of energy, can be followed with a surprising and gratifying exactitude. In his fascinating history of medicine, "Nosography", Knud Faber has pointed out very clearly how greatly the successive stages of its development have benefited from the assimilation of concepts and techniques from other sciences. One after another, in the past and present centuries, new ideas from outside sources have had their impact on medicine and directed its course into new and productive channels. The introduction of the physically recognizable isotopes into biochemistry has provided medicine with a technical method of wholly exceptional power for the exploration of a multitude of metabolic processes, both normal and abnormal, which formerly were far beyond its reach. These methods are now available to resume investigations into the hitherto baffling problems of the synthesis and breakdown of the brain lipoids where Thudichum and the thin ranks of his followers were compelled, through the exhaustion of their technical resources, to relinquish their task. It is encouraging to find that such interests are beginning to revive; the first international symposium on neurochemistry held at Oxford last summer may well foretoken a reanimation of this branch of neurology in this country.
It is, of course, quite impossible for me to make any instructed detailed predictions on the future of neurology as a speciality. It has seemed to me, as a general pathologist, that my most useful contribution would be to try to indicate some of the directions in which pathology and its offshoot neuropathology should try to develop if they are to keep in the main stream of scientific thought and not stagnate in its backwaters. It is the responsibility of us all to determine how this should be done. But if such efforts are to be made, they should be made quickly, for the connexions with these basic sciences are becoming tenuous and once lost they would be difficult to re-establish. In his book, '"Human Knowledge", Bertrand Russell remarks that "speaking generally, scientific progress has been made by analysis and artificial isolation". While this statement in its explicit sense is, of course, profoundly true, implicitly it carries with it certain grave hazards. Isolation in an applied science, such as medicine, is in truth the very reverse of what is required for progress. The need is not for isolation of problems and investigators, but rather for the devising of new means, a kind of medical "logistics", that will enable a closer association and intellectual collaboration to develop between those that are daily in contact with important clinical problems and those that can bring some form of expert knowledge to help in their solution. The problems presented by patients in the clinical practice of medicine are amongst the most difficult that engage the human mind. Their solution will require all the varied scientific resources-and these are becoming increasingly powerful every yearthat we can bring to bear on them. But responsibility for the initiative must necessarily lie with neurologists themselves.
